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this by means of a model consisting of a large number
Df permanently-magnetized needles set on pivots near
together. When a weak magnetic field is applied, the
pivoted magnets turn slightly and in a quasi-elastic
manner, free from hysteresis; but as the field is
strengthened the ties between them are overcome and
instability ensues, the original groups break up, and the
magnets enter into new combinations. Finally, as the
applied field becomes stronger still, complete parallelism
is gradually approached.

Thus the model reproduces with remarkable fidelity
what I have called the three stages of the magnetizing
process. Moreover, the dissipation of energy involved in
the breaking up of such combinations of little magnets
corresponds exactly to what we know of hysteresis. The
model shows not only how this cause of hysteresis affects
a cyclic process of magnetization, but how it explains
the instability which I mentioned as the first thing noticed
when we heat, or cool, or stress a piece that is being
magnetized. Any change of condition precipitates the
breaking up of groups which were, so to speak, hesitating
on the verge. By using a model with a large number of
little magnets, we get the aggregate external magnetic
effect of the group to vary with variations of the field
exactly in the way in which the magnetism of iron varies,
and the model indicates not only the main, but even the
minor features of the process. It was pointed out by
Mr. James Swinburne that my theory would involve this
curious result, that a piece of iron when revolved in a
very strong magnetic field would exhibit no hysteresis,
though it shows much hysteresis when revolved in a
weaker field. The prediction was experimentally verified
by Professor Baily. We may illustrate this in the model
by turning round the plate which carries the little pivoted
magnets, when you will notice that breakings-up of